Background: Chronic fetal hypoxia is a common outcome of pregnancy complications. The fetal adaptive response to hypoxia includes peripheral vasoconstriction, which reduces renal blood flow and may therefore impair kidney development. Maternal vitamin C (antioxidant) treatment can ameliorate fetal vasoconstriction in hypoxic pregnancies. Therefore, the aims of this study were to determine the impact of fetal hypoxia, with and without antioxidant treatment, on renal morphology.
Methods: Ewes carrying singleton female fetuses were exposed to chronic hypoxia (10% O 2 ; H) or normoxia (21% O 2 ; N) from 105-138 days gestation (term = 147 days). During this period, half of the ewes received 200 mg/kg/d of vitamin C. Lambs (n = 6/group) were grown to 9 months of age. Stereological methods were used to determine kidney volume and nephron number. Fibrosis, glomerulosclerosis (capillary scarring), and renal tubule morphology were assessed histologically.
Results: Kidney volumes were significantly larger in the hypoxia-exposed lambs (N: 18,381 AE 1,085; N + VitC: 18,741 AE 991; H: 24,286 AE 2,049; H + VitC: 25,097 AE 1,762 mm 3 ; p < 0.001), mediated through a markedly increased volume of the tubular portion of the renal cortex. Fetal hypoxia also resulted in severe proximal tubule injury (brush border loss), and increased levels of glomerulosclerosis and fibrosis; there was no difference in nephron number between groups. Vitamin C treatment ameliorated medullary fibrosis in the hypoxia-exposed lamb kidneys.
Conclusions: Chronic fetal hypoxia resulted in significant renal tubule pathology; vitamin C treatment, however, had little effect on kidney morphology. These findings have important implications for the long-term renal health of individuals born following hypoxic pregnancies. Background: Chorioamnionitis, a common cause of preterm birth, is the inflammation of fetal membranes due to a bacterial infection. The fetal inflammatory response associated with chorioamnionitis can lead to organ injury; however, the specific impact of chorioamnionitis on nephron formation in the kidneys (nephrogenesis) is unknown. The aims of this study were to determine the effects of chorioamnionitis on nephrogenesis and on the number of podocytes (cells essential to glomerular function) in the developing human kidney.
EFFECTS OF CHORIOAMNIONITIS ON THE
Methods: Archived kidney tissue was collected at autopsy from infants aged 21-28 weeks gestation (term = 38 weeks) that had been exposed (CA, n = 11), or unexposed (Control, n = 8), to chorioamnionitis in utero. All infants were an appropriate weight for gestational age, and died of acute causes. Nephrogenic zone width and glomerular maturity were assessed histologically. Immunofluorescent staining and stereology were used to assess glomerular volume, podocyte number, and podocyte density of inner-cortical glomeruli.
Results: There was no difference in body or kidney weights between groups. Chorioamnionitis exposure significantly reduced the proportion of immature S-stage glomeruli in the developing kidneys (Control: 10.5 AE 0.9%, CA: 8.0 AE 0.6%; p = 0.03), with a strong trend (p = 0.06) for reduced nephrogenic zone width. There was no statistically significant effect of chorioamnionitis exposure on glomerular volume, podocyte density, or podocyte number per glomerulus (Control: 706 AE 17, CA: 662 AE 16; p = 0.08) in the developing kidneys.
Conclusions: Findings suggest that exposure to chorioamnionitis in utero may adversely impact human renal development. Paediatrics, Monash University Background: Intrauterine growth restriction (IUGR) is a common co-morbidity of preterm birth; however, the impact that IUGR and preterm birth in combination have on renal development is largely unknown. The aims of this study were to 1) characterise the effects of IUGR on nephron formation (nephrogenesis) in the developing human kidney from mid to late gestation, and 2) assess the impact of IUGR on kidney growth and function in preterm neonates during the first month of life.
IMPACT OF INTRAUTERINE GROWTH RESTRICTION ON KIDNEY GROWTH AND FUNCTION IN PRETERM NEONATES
Methods: Archived kidney tissue collected at autopsy from non-IUGR (n = 51) and IUGR (n = 39) infants aged 20-41 weeks gestation was histologically examined to assess nephrogenesis. All infants died suddenly in utero or within 24 hours after birth. Additionally, clinical asessments of kidney size (ultrasonography) and function (urinary protein excretion) were conducted in non-IUGR (n = 21) and IUGR (n = 16) neonates born preterm (<37 weeks gestation) on days 8 to 29 of life.
Results: In comparison to non-IUGR controls, IUGR infants exhibited significant reductions in kidney weight and glomerular generation number during gestation, indicative of reduced nephron formation. IUGR neonates born preterm had significantly elevated low molecular weight protein (beta-2 microglobulin) excretion compared to non-IUGR preterm neonates on days 8, 15 and 22 of life, suggestive of tubular dysfunction. Kidney size was not different between groups at postnatal day 8; however, the width and volume of the right kidney was significantly reduced in IUGR preterm neonates on postnatal day 29.
Conclusions: These findings highlight the importance of maintaining optimal body growth during late gestation, for adequate in utero renal development as well as postnatal kidney growth and function in preterm neonates.
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